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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a delay due to 
audio signal processing during a speech in a Internet 
computer ancillary telephone set. 

SOLUTION: An Internet telephone set is directly connected 
to a USB (universal serial bus) port of a computer. A 
transmission section of the Internet telephone set consists 
of an A/D converter section 1 34 that converts an analog 
voice signal into digital data, a control section 1 36 that 
processes voice data converted into digital data and 
outputs a control signal, and a USB port interface section 
138 that is connected to the USB port of the computer and 
transmits the digital voice data converted by the control 
signal from the control section. A reception section is 
configured similarly, converts the digital voice data into an 
analog voice signal and outputs it through a receiver of the 
Internet telephone set. 
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1 . Ti 1 lc of Invention 

INTERNET TELEPHONE SYSTEM USING UNIVERSAL 

SERIAL BUS PORT OF COMPUTER , AND METHOD THEREFOR 

2. Claims 

(ll An internet telephone system comprising: 
a computer having a network card to be connected to an 
external network and an internet telephone program; and 

an internet telephone apparatus connected to a USB port of 
the computer, for processing input and output voice signals 
during a telephone talk so as to carry out telephone talks. 

(2^ The internet telephone system as claimed in claim 1, 
wherein said internet telephone apparatus comprises: 

a transmitting section for converting inputted annalog voice 
signal to digital voice data and transmitting the converted 
digital data to the computer; and 

a receiving section for converting the digital voice data 
inputted from the computer to the analog voice signal and 
outputting the converted analog signal. 

(3) The internet telephone system as claimed in claim 1, 
wherein said transmitting section comprises: 

an analogue /digital converting section for converting 
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analogue voice signals inputted through a transmitter of the 
internet telephone to digital voice data; 

a control section for processing the converted digital voice 
data and for outputting control signals; and 

a USB port interface section connected to a USB port of the 
computer, for transmitting the converted digital voice data to 
said computer in accordance with control signals of the control 
section. 


(4) The internet telephone system as claimed in claim 1, 
wherein said receiving section comprises: 

a USB port interface section connected to the USB port of 
the computer, for receiving the converted digital voice data from 
the computer; 

a control section for receiving the voice signals inputted 
from the USB port interface section and for outputting the 
control signals; and 

a digital/ analogue converting section for converting the 
digital data outputted from the control section to analogue voice 
signals to output them through a receiver of the internet 
telephone . 

(5) A communication method using internet telephone system, 
' the method comprising the steps of: 

executing an internet telephone program of a computer to 
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enable telephone talks and to initiate an USB port interface 
section and an internet network; 

counting set periods to convert analogue voice signals 
inputting through a transmitter of an internet telephone 
apparatus to digital data per the set periods and store the 
converted digital data to a buffer; 

transferring the digital data from the buffer to the 
computer through the USB port interface section when the digital 
data collects at the USB port in USB processible unit; and 

assembling the digital data as a voice packet to transmit 
it through the network. 


(6) An internet telephone communication method comprising 
the steps of: 

executing an internet telephone program of a computer to 
enable telephone talks and to initiate an USB port interface 
section and an internet network; 

processing the voice data transmitted to the computer 
through the internet in USB processible unit; 

' transmitting the processed data to the USB port interface 
section of the internet telephone apparatus through the USB port 
interface section of the computer; 

storing the transmitted voice data into a buffer and 
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compensating jitters of the voice data/ and 

converting the received data to the analog voice signal once 
per set periods according to the set periodes and outputting the 
converted analog voice signal. 


(7) An internet telephone apparatus comprising: 
a transmitting section including an analog/digital 
converting section for analog voice signal inputting through a 
transmitter to digital voice data, a controll section for 
processing the digital converted data and outputting control 
signal, and a USB port interface section connected to the USB 
port of a computer to transmit the digital voice data converted 
according to the control signal of the control section into the 
computer; and 

a receiving section including a USB port interface section 
connected to a USB port of the computer, the digital voice data 
being inputted to the USB port interface section, a control 
section for receiving the voice data inputted from the USB port 
interface section and outputting control signal, and a 
digital /analog converting section for converting the digital data 
outputting from the control section to the analog voice signal 
and outputting the converted analog voice signal through a 
receive of the internet telephone apparatus. 
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3. Detailed Explanation of Invention 

The present invention relates to an internet telephone 
system. Particularly, the present invention relates to an 
internet telephone system, and a method therefor, in which an 
internet telephone apparatus is connected to a USB (universal 
serial bus) port of a computer to prevent the time delay due to 
the processing of audio signals during internet, telephone talks. 

First, the ARPANET was born for national defensive purpose 
in the United States, and then, it was developed into the 
internet in which numerous servers are connected, so that 
worldwide exchanges of information are possible. At the initial 
stage, the internet was for exchanging information between 
scholars, but at present, numerously large number of computers 
are connected to communicate the data. Along with the progress 
of the computer technology, the network technology has achieved 
an astounding progress. Therefore, in the internet, there have 
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been developed many services such as the E-mail service, the 
Telet, the file transfer protocol, the information searches, and 
the usenet news. Further, the high speed-networking technic make 
it possible to provide the internet video conference service and 
the internet telephone service in real time. 

In 1995, Vocaltec company first introduced the internet 
telephone, and since that time, the use of the internet telephone 
has drastically increased owing to the low expense, with the 
result that, its utilization is speedily propagated. The low 
expense of the internet service owes to the communication method 
called "packet exchange method". The conventional telephone 
resorts to the. line exchange method, and in this line exchange 
method, the both of talking parties exclusively occupy the 
telephone line. This exclusively occupied line cannot be shared 
by a third party. At a situation in which numerously large number 
of people talk through the exclusively occupied lines, this 
exclusiveness of the occupation of the talking lines directly 
leads to the increase in the telephone fee. Further, in the line 
exchange method, the speed of the voice is fixed to 64 Kbps in 
transmitting the voice, and therefore, within the fixed line 
capacity, the price per unit of capacity may be increase and the 
service of the variable speed is impossible. 

In contrast to this, in the internet exchange method, a 


(16) Wffi2 0 0 0-3 4 1 3 8 7 

particular line is not exclusively occupied, but the message is 
transmitted by dividing the data into packets. Accordingly, 
different kinds of packet can be inserted into between the 
packets of a kind. Therefore, the line is not exclusively 
occupied by the particular users, but is shared- Further, the 
internet voice information is a compressible data, the voice can 
be transmitted in the type of the compressed date less than 
64kbps. As a result, the use fee for line may be decreased. 

Further, since the internet telephone uses the public 
internet network, it is possible to provide the internet 
telephone service by connecting merely the telephone apparatus 
to the computer. Accordingly, in building the telephone network, 
a small investment is required compared with the conventional 
telephone network. 

Generally, the internet telephone can be classified into: 
a computer- to-computer operation mode, a computer-to-telephone 
operation mode, and a telephone-to-telephone operation mode. 

The computer-to-computer operation mode was first proposed 
by Vocaltec company, and in this mode, the computers are 
connected each other to transmit and receive voices through a 
mike and a speaker. In this mode, the talk fee is very low 
compared with the other modes, but there are accompanied 
inconveniences . 
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The computer- to-telephone operation mode is the mode that 
the computer is connected to telephone. That is, the transmitting 
party uses the internet network through the computer, while the 
receiving party can receive the telephone message through the 
conventional telephone apparatus. For this purpose, an auxiliary 
facility called "internet telephone gateway" should be installed 
at a particular place, and thus, the internet is connected to the 
conventional telephone network. 

In the telephone-to-telephone operation mode, the gateways 
which connect the internet to the telephone network are installed 
at particular places (for connection of telephone-network- 
telephone). That is, in this telephone-to-telephone operation 
mode, the computer of the computer-to-telephone operation mode 
ie replaced with telephone. 

Of the above three operation modes, the most convenient one 
is the telephone-to-telephone operation mode in which the users 
can use the telephone in the same manner as that of the general 
telephone system. However, in the telephone-to-telephone 
operation mode, since the connection device such as the gateways 
have to be installed to connect the telephone used in the general 
public telephone network into the internet, the expense is 
increased. This increase of the expense is also seen in the 
computer-to-telephone operation mode in the same manner. 
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JIG. 1 illustrates the conventional internet telephone 
system based on the computer-to-computer operation mode. As shown 
in this drawing, user computers 1 and 3 which are placed at 
remote places are respectively connected to an internet 2. 
External mikes 10 and 14 and external speakers 12 and 16 are 
raspectively connected to sound cards (not illustrated) of the 
user computers 1 and 3. 

In the above internet telephone system, an internet 
telephone call is made in the following manner. First, the caller 
executes a particular internet telephone program of the computer 
1 or 3 to communicate with party by indicating the party by using 
the internet telephone apparatus . Then the caller selects a party 
to be called using the user information provided by the 
particular server, or inputting the address of the party to be 
called to call the party. During the telephone talks, the 
analogue voice signals which have been inputted through the 
external mike 10 into the computer 1 are converted into digital 
signals and are compressed. Then the compressed digital signals 
are packaged by using protocols such as H0323, RSVP (resource 
reservation protocol), or RTP/RTCP (real time protocol / real 
time transmission control protocol). Then, these packaged voice 
signals are divided into packet unit to be transmitted to the 
internet 2. At the computer 3 of the called party, the voice 
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signals are received from the internet telephone, and the 
compressed digital signal is decompressed to convert the digital 
data to the analog voice signal and ouputs the converted signal 
through the speaker 16 of the computer 3. 

However, in the case where the external mike 10 and the 
external speaker 12 are connected to the sound card of the 
computer, a time delay more than several scares of msec occurs 
in sampling and restoring the voice signals during the telephone 
talks. This time delay causes the deterioration the quality of 
the telephone talks in the internet telephone system. Further, 
in the case where the external mike 10 and the external speaker 
12 are connected to the sound card for carrying out the internet 
telephone talks, the internet telephone cannot be carried out 
during the sound card is being used for other purposes, in the 
same way, when the internet telephone is being used, the sound 
card cannot be used for other purposes. 

The present invention is intended to overcome the above 
described disadvantages of the conventional techniques. 

Therefore it is an object of the present invention to 
provide an internet telephone system and a method therefor, in 
which an internet telephone apparatus is directly connected to 
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a USB (universal serial bus) port of a computer, so that a talk 
delay due to the time delay of the sound card can be prevented. 

It is another object of the present invention to provide an 
internet telephone apparatus and a method therefor, in which an 
internet telephone apparatus is directly connected to a USB port 
to carry out telephone talks, so that the sound card can be used 
for the execution of other programs even during the telephone 
talks. 

In order to achieve the above object, the internet 
telephone system according to the present invention includes: 
a computer having a network card to be connected to the external 
network and an internet telephone program to be connected to the 
external by executing the internet telephone program; and an 
internet telephone apparatus connected to the USB port, for 
processing input and output voice signals during a telephone talk 
so as to make it possible to carry out telephone talks. 

The internet telephone apparatus includes a transmitting 
section and a receiving section. 

The transmitting section of the internet telephone apparatus 
includes : an analogue /digital converting section for converting 
analogue voice signals to digital data; a control section for 
processing the digital voice data, and for outputting control 
signals; and a USB port interface section connected to the USB 
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port of the computer, for transmitting the converted digital 
voice data to the computer in accordance with control signals of 
the control section. 

The receiving section of the internet telephone apparatus 
includes: a USB port interface section connected to the USB port 
of the computer, for receiving the converted digital voice data 
from the computer in accordance with control signals of a control 
section; the control section processing the voice signals after 
receipt of them from the USB port interface section, and for 
outputting control signals; a jitter compensating section for 
compensating jitters of the digital voice data (outputted from 
the control section); and a digital/ analogue converting section 
for converting the jitter-compensated digital data to analogue 
voice signals to output them through a receiver of the internet 
telephone apparatus. 

In another aspect of the present invention, the internet 
telephone apparatus according to the present invention includes: 
a transmitting section, 

the transmitting section including: an amplifying section 
for amplifying analogue voice signals inputted from a 
transmitter; an analogue /digital converting section for 
converting the amplified analogue voice signals to digital data; 
and a control section for processing the digital voice data, and 
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for outputting control signals, so as to transmit the A/D 
converted digital data to the computer in accordance with the 
control signals of the control section, and 

the internet telephone apparatus according to the present 
invention further includes: a receiving section, 

the receiving section including: a USB port interface 
section connected to the USB port of the computer, for receiving 
the converted digital voice data from the computer in accordance 
with control signals of the control section; the control section 
processing the voice signals after receipt of them from the USB 
port interface section, and outputting control signals; a 
digital/ analogue converting section for converting the digital 
data of the control section to analogue voice signals; and an 
amplifying section for amplifying and outputting the analogue 
signals (thus converted) to a receiver of the internet telephone 
apparatus, so as to output the D/A-converted analogue voice 
signals to the internet telephone apparatus. 

In still another aspect of the present invention, the 
transmission in the internet telephone communication method 
according to the present invention includes the steps of: 
executing an internet telephone program of a computer to enable 
telephone talks, and initializing an internet telephone 
apparatus and an internet network? counting set periods to 
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convert analogue voice signals (incoming through a transmitter 
of an internet telephone apparatus) to digital data at each of 
the set periods so as to store the digital data (thus converted) 
into a buffer; transferring the digital data from the buffer to 
a USB port interface section of the computer when the digital 
data reaches a USB port processible amount; and assembling the 
digital data (thus transferred) into a voice message to transmit 
it through the network. 

In still another aspect of the present invention, the 
receiving in the internet telephone communication method 
according to the present invention includes the steps of: 
initializing an internet telephone apparatus and a network; 
receiving a voice data through the network; assembling the voice 
data into USB processible units to transfer them through the USB 
port interface section to the internet telephone apparatus; 
compensating jitters of the voice data (thus transferred); and 
counting set periods to output the voice data to a digital/ 
analogue converting section so as to convert digital data to 
analogue voice signals. 
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The internet telephone system and a method therefor will be 
described in detail referring to the attached drawings. 

FIG. 2 illustrates the conception of the internet telephone 
system according to the present invention. In the internet 
telephone system shown in FIG. 2, a user computer 101 is 
connected to an internet 105 through a network interface (not 
illustrated in the drawing) such as a modem or a LAN card. An 
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internet telephone apparatus 121 is connected to a USB (universal 
serial bus) port (not illustrated in the drawing) of a computer 
101. This internet telephone apparatus 121 performs voice input 
and output functions, so that internet telephone talks can be 
carried out. 

Although not illustrated in the drawing, a sound card is 
installed within the computer 101 like in the conventional 
internet telephone system of FIG.l. However, this sound card is 
not used for the voice processing for the internet telephone, 
but the sound card can listen to audio outputs of applied" 
programs simultaneously with an internet telephone talk. 

That is, in the conventional internet telephone system of 
FIG.l, the external mike and the external speaker are connected 
to the sound card, so that the sound card carries out the sound 
processing. Therefore, during an internet telephone talk, the 
applied programs which are related to the sound card cannot be 
executed. 

In contrast to this, in the present invention, the incoming 
signals are processed by the internet telephone apparatus 121 
itself, and therefore, the sound card can be used for other 
applied programs. That is, while listening to a music or carrying 
out a game, an internet telephone talk can be carried out. 

As described above, in the present invention, the internet 
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telephone apparatus 121 has a transceiver for inputting and 
outputting voices. Or an external speaker 113 and an external 
mike 114 can be connected to the internet telephone apparatus 
121, so that the internet telephone apparatus 121 can be used as 
a speaker phone. 

The computer 101 which is connected through the USB port to 
the internet telephone apparatus 121 initializes the internet 
telephone apparatus 121, and contains a driving program for 
transmitting and receiving voice messages through the internet, 
and for setting telephone talks. This program converts the voice 
data of the internet telephone apparatus into a packet form, so 
that the voice data of the packet form can be transmitted through 
the internet. Further, this program assembles the received voice 
packets into voice data to send them to the internet telephone 
apparatus . 

FIG. 3 is a block diagram showing the internal structure of 
the internet telephone apparatus 121 of the internet telephone 
system according to the present invention. As shown in. this 
drawing, the internet telephone apparatus 121 includes: a 
transmitting section 132 for processing analogue voice signals 
which have been inputted through the transmitter (or mike), and 
for transmitting the voice signals to a computer 10X; and a 
receiving section 140 for processing voice signals of a computer 
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of the other party to output them to a receiver (or speaker). 

The transmitting section a 32 of the internet telephone 
apparatus includes: an analogue /digital converting section 134 
for converting analogue voice signals to digital data; a control 
section 13S for processing the digital voice data of the analogue 
/digital converting section 134, and for outputting control 
signals; and a USB port interface section 138 connected to the 
USB port of the computer 101, for transmitting the converted 
digital voice data to the computer 101 in accordance with control 
signals of the control section 136. 

The digital voice signals which have been transmitted to the 
computer 101 are transmitted through the internet to the other 
party by the driving program which is loaded in the computer 101. 

The receiving section 140 of the internet telephone 
apparatus includes; a USB port interface section 138 connected 
to the USB port of the computer 101, for receiving the converted 
digital voice data from the computer 101 in accordance with 
control signals of a control section 136; the control section 136 
processing the voice signals after receipt of them from the USB 
port interface section 138, and outputting control signals; a 
jitter compensating section 143 for compensating the jitters of 
the digital voice data (outputted from the control section 136); 
and a digital/ analogue converting section 142 for converting the 


jitter-compensated digital data to analogue voice signals to 
output them through a receiver of the internet telephone 
apparatus . 

The control section 136 and the USB port interface section 
138 which are respectively installed in the transmitting section 
132 and the receiving section 140 perform the same functions. 
Accordingly, the control section 136 and the USB port interface 
section 138 are installed in the internet telephone apparatus 
121, so that they can respectively carry out the functions of the 
control section 136 and the USB port interface section 138 of the 
transmitting section 136, and the functions of the control 
section 136 and the USB port interface section 138 of the 
receiving section 140. Therefore, in the drawing, the control 
section 136 and the USB port interface section 138 of the 
transmitting section 136, and the control section 136 and the USB 
port interface section 138 of the receiving section 140 are not 
distinguished from each other. Further, the control section 136 
and the USB port interface section 138 which are to be mentioned 
below will have to be understood in the same manner. 

Further, the internet telephone apparatus 121 includes: a 
clock section 144 for supplying clocks to the control section 
136; and a power section 146 for supplying a power. 

Now the internet telephone communication method according 


to the present invention will be described referring to FIGs.4 
and 5. 

FIG. 4 is a flow chart showing the transmitting mode of the 
internet telephone system according to the present invention. 
FIG. 5 is a flow chart showing the receiving mode of the internet 
telephone system- according to the present invention. 

As shown in FIG. 4, in the transmission mode, first the 
internet telephone driving program which is loaded in the 
computer 101 ia executed. Then the internet telephone apparatus 
121 and the network -are initialized to realize a telephone 
communication enable state. Then the control section of the 
internet telephone apparatus 121 counts the time at 125ya units. 
Thus the analogue voice signals which are incoming through the 
transmitter one at each 125 us are converted into digital voice 
data by the analogue /digital converting section 134. These 
digital data are stored into a buffer (not illustrated) of the 
control section 136 (S22). When the digital voice data are 
accumulated to a USB port processible amount, the control section 
136 transfers the data through the USB port interface section to 
the computer (S23 and S24). The computer assembles the received 
digital voice data into voice packets, so that the voice packets 
can be transmitted through the communication network (S25 and 
S26). Then the voice packets are transmitted through a network 
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such as the internet (S27). 

In the receiving procedure as ehown in FIG. 5 , first the 
internet telephone driving program which is loaded in the 
computer 101 is executed like in the transmitting procedure. 
Then the internet telephone apparatus 121 and the network are 
initialized to realize a telephone communication enable state. 
Then the voice data are extracted from the voice packets which 
have been received through the network such as the internet. 
Then they are processed in USB processible units (Sll and S12). 
The digital voice data which have been converted in USB 
processible units are transferred through the USB port interface 
section to the internet telephone apparatus 121. The control 
section 136 of the internet telephone apparatus 121 stores the 
arrived digital voice data into the buffer, and then, compensates 
the jitters (S13). 

The buffer which stores the received digital voice data and 
compensates the jitters may be installed within the control 
section 136 of the internet telephone apparatus 121, or may be 
disposed outside the control section. 

Then the control section 136 counts the time at 125j/s units 
to store them into the buffer, and at the same time, the control 
section 136 outputs the digital voice data sequentially to the 
digital/analogue converting section 142 (S14 and S15). These 
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outputted voice data are converted into analogue voice signals 
by the digital/analogue converting section 142 to be outputted 
through the receiver of the internet telephone apparatus 121 
(S19). 

According to the present invention as described above, an 
internet telephone apparatus is directly connected to a USB port 
to carry out telephone talks, so that the sound card can be used 
for the execution of other programs even during the telephone 
talks. That is, the sound card can be used for the execution of 
other programs even during the telephone talks. That is, talks 
can be carried out while listening to a music or doing a game. 


4. Brief Description of Itio Drawings 

The above objects and other advantages of the present 
invention will become more apparent by describing in detail the 
preferred embodiment of the present invention with reference to 
the attached drawings in which; 

FIG. l illustrates the conception of the conventional 
internet telephone system; 

FIG. 2 illustrates the conception of the internet telephone 
system according to the present invention; 

FIG. 3 is a block diagram showing the constitution of the 
internet telephone apparatus of the internet telephone system 
according to the present invention; 

FIG. 4 is a flow chart showing the transmitting mode of the 
internet telephone system according to the present invention; 
and 

FIG. 5 is a flow chart showing the receiving mode of the 
internet telephone system according to the present invention. 
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1 Abstract 

An internet telephone system, and a method therefor, are 
disclosed, in which an internet telephone apparatus is connected 
to a USB (universal serial bus) port of a computer, bo that 
during internet telephone talks, time delays due to the 
processing of audio signals can be prevented. The internet 
telephone apparatus includes a transmitting section and receiving 
section. The transmitting section of the internet telephone 
apparatus includes the following elements. An analogue /digital 
converting section converts analogue voice signals to digital 
data. A control section processes the digital voice data, and 
outputs control signals. A USB port interface section is 
connected to the USB port of the computer, for transmitting the 
converted digital voice data to the computer in accordance with 
control signals of the control' section. The receiving section 
includes the following elements. A USB port interface section 
is connected to the USB port of the computer, for receiving the 
converted digital voice data from the computer in accordance with 
control signals of a control section. The control section 
processes the voice signals after receipt of them from the USB 
port interface section, and outputs control signals. A 
digital/ analogue converting section converts the jitter- 
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compensated digital data to analogue voice signals to output 1 
through a receiver of the internet telephone apparatus. 


2 ReprcsctaiveDrawing FIG2 


